Expression of stress-related genes in the parthenogenetic forms of the pea aphid, Acyrthosiphon pisum.
Aphids are an economically important group of insects that have an intricate life cycle with seasonal polyphenism. This study aimed to explore the physiological background of aphid migration from unfavorable nutritional conditions to a new, intact host plant. Specifically, the relative expression of stress/metabolism-related genes and changes in metabolic reserves were determined for the winged and wingless forms of female pea aphids, Acyrthosiphon pisum, under two different nutritional conditions. The expression level was determined for the following sets of genes: the adipokinetic hormone (AKH) and its receptor, enzymes involved in carbohydrate and lipid metabolism, detoxifying enzymes, and genes encoding exoskeleton/cuticular proteins and cytoskeleton proteins. In both forms, the transcription of the adipokinetic hormone was upregulated during nutritional stress, whereas its receptor mRNA levels remained unchanged. Similarly, the expression of genes engaged in glycogen and triglyceride degradation was elevated. Glycogen reserves and phospholipids appeared to be used during stress. In comparison, nutrient rich reproductively active females of both forms appeared to use triglycerides. Moreover, we revealed changes in the mRNA level of the detoxifying genes delta-class glutathione S-transferase (GST-δ) and cytochrome P450 monooxygenase (CYP450), as well as the CP gene (which encodes exoskeleton/cuticular proteins) and the cofilin gene (the products of which influence cytoskeleton organization). These results indicate the possible correlation between nutritional stress, energy content, AKH, and the stress-related enzymes of different metabolic pathways in winged and wingless forms of A. pisum.